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Objectives. We estimated the prevalence of cigarette smoking and the extent of
environmental tobacco smoke exposure (ETS) in the general population in China.

Methods. A cross-sectional survey was conducted on a nationally representa-
tive sample of 15540 Chinese adults aged 35–74 years in 2000–2001. Informa-
tion on cigarette smoking was obtained by trained interviewers using a standard
questionnaire.

Results. The prevalence of current cigarette smoking was much higher among
men (60.2%) than among women (6.9%). Among nonsmokers, 12.1% of men and
51.3% of women reported exposure to ETS at home, and 26.7% of men and 26.2%
of women reported exposure to ETS in their workplaces. On the basis of our find-
ings, 147358000 Chinese men and 15895000 Chinese women aged 35–74 years
were current cigarette smokers, 8658000 men and 108402000 women were ex-
posed to ETS at home, and 19072000 men and 55372000 women were exposed
to ETS in their workplaces.

Conclusions. The high prevalence of cigarette smoking and environmental to-
bacco smoke exposure in the Chinese population indicates an urgent need for
smoking prevention and cessation efforts. (Am J Public Health. 2004;94:1972–1976)
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participate. A total of 15838 persons (83.3%)
completed the survey and examination. The
analysis reported in this article was restricted
to the 15540 adults who were aged 35–74
years at the time of the survey.

Trained research staff administered a stan-
dard questionnaire including questions from
the lifetime smoking questionnaire used in
the US National Health and Nutrition Exami-
nation Survey.13 The questionnaire was trans-
lated into Chinese and translated back into
English independently by investigators who
were fluent in both languages. Information
about current and former cigarette smoking,
including age at which smoking was initiated,
years of smoking, and cigarettes smoked per
day, was obtained. Cigarette smokers were
defined as persons who smoked at least 100
cigarettes in their lifetime. Those who were
smoking tobacco products at the time of the
survey were classified as current smokers.

Reported exposure to ETS at home was
assessed by asking study participants
whether any household member smoked cig-

arettes in their home, and if so, how many
cigarettes per day were smoked in this set-
ting. Study participants were classified as
having been exposed to ETS at home if any
household member smoked. Study partici-
pants were also asked how many hours per
day they were close enough in proximity to
tobacco smoke at work that they could smell
it. Study participants were classified as hav-
ing exposure to ETS at work if they could
smell tobacco smoke at least 1 hour per day
at work. These ETS exposure questions have
been validated by serum cotinine measures
in the National Health and Nutrition Exami-
nation Survey III.14

The prevalence and mean levels were
weighted to represent the total Chinese adult
population aged 35–74 years. The weights
were calculated based on the 2000 China
Population Census data and the InterASIA
sampling scheme and took into account sev-
eral features of the survey including oversam-
pling for specific age or geographic sub-
groups, nonresponse, and other demographic

Cigarette smoking is a major public health
challenge worldwide. Whereas cigarette
smoking caused an estimated 3 million an-
nual deaths worldwide at the end of the 20th
century, this number is predicted to soar to
more than 10 million by 2020, with the bur-
den of smoking-related mortality shifting from
developed to developing nations.1–3 By 2030,
70% of annual smoking-related deaths world-
wide will occur in developing countries.4

With a population of 1.2 billion, China is
the world’s largest producer and consumer of
tobacco.5 Several epidemiological studies con-
ducted in China have documented that ciga-
rette smoking increases mortality from cancer
and from respiratory and cardiovascular dis-
ease.6–10 Two previous national surveys have
reported a high prevalence of cigarette smok-
ing in Chinese men.5,11 However, detailed in-
formation on home and workplace exposure
to environmental tobacco smoke (ETS) was
not reported in these surveys.

The objectives of this study were to esti-
mate the prevalence and number of cigarette
smokers in the general adult population in
China, to examine the extent of ETS exposure
in China, and to investigate the contribution
of home and workplace exposure to ETS.

METHODS

The International Collaborative Study of
Cardiovascular Disease in Asia (InterASIA)
was a cross-sectional study of cardiovascular
disease risk factors in the general population
aged 35–74 years in China and Thailand.
Details of the study’s design and methods
have been published elsewhere.12 In brief,
InterASIA used a 4-stage stratified sampling
method to select a nationally representative
sample in China. A total of 19012 persons
were randomly selected and were invited to
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TABLE 1—Prevalence and Estimated Number of Cigarette Smokers Aged 35–74 Years by
Gender and Age Group: China, 2000–2001

Age Group, Current a Former b Never c

years % (SE) No.d (SE) % (SE) No.d (SE) % (SE) No.d (SE)

All 34.3 (0.5) 163 253 (2568) 6.4 (0.3) 30 425 (1244) 59.4 (0.5) 282 892 (2522)

Men

35–74 60.2 (0.8) 147 358 (2522) 10.6 (0.5) 25 872 (1130) 29.2 (0.7) 71 491 (1878)

35–44 63.3 (1.2) 60 190 (1728) 7.0 (0.6) 6684 (584) 29.7 (1.1) 28 218 (1258)

45–54 62.3 (1.4) 46 557 (1729) 10.4 (0.9) 7793 (659) 27.3 (1.3) 20 442 (1087)

55–64 57.8 (1.6) 26 015 (1136) 12.8 (1.0) 5745 (482) 29.4 (1.5) 13 226 (783)

65–74 48.9 (2.3) 14 596 (942) 18.9 (1.7) 5650 (566) 32.2 (2.1) 9605 (771)

Women

35–74 6.9 (0.4) 15 895 (963) 2.0 (0.2) 4553 (540) 91.2 (0.5) 211 401 (2469)

35–44 4.7 (0.6) 4209 (526) 0.8 (0.2) 751 (207) 94.5 (0.6) 84 459 (1860)

45–54 6.6 (0.8) 4600 (605) 2.1 (0.5) 1486 (345) 91.3 (0.9) 64 138 (1733)

55–64 8.8 (0.9) 3691 (410) 2.5 (0.6) 1056 (243) 88.7 (1.1) 37 087 (1236)

65–74 11.2 (1.4) 3395 (451) 4.1 (0.9) 1259 (275) 84.7 (1.6) 25 718 (1251)

aCurrent cigarette smokers were those who smoked at the time of the survey and had smoked more than 100 cigarettes in
their lifetimes.
bFormer cigarette smokers were those who had smoked more than 100 cigarettes in their lifetime but were no longer
smoking at the time of the survey.
cNever smokers were those who had never smoked or smoked fewer than 100 cigarettes in their lifetimes.
dEstimated population in thousands.

TABLE 2—Prevalence of Home or Workplace Exposure to Environmental Tobacco Smoke
Among Nonsmokers, by Gender and Age Group: China, 2000–2001

Home Workplace

Age Group, Estimated Estimated 
years % (SE) Populationa (SE) % (SE) Populationa (SE)

All 41.4 (0.7) 117 060 (2110) 26.3 (0.6) 74 443 (1809)

Men

35–74 12.1 (0.9) 8658 (700) 26.7 (1.2) 19 072 (961)

35–44 6.0 (1.1) 1685 (333) 31.1 (2.0) 8771 (667)

45–54 13.1 (1.9) 2664 (404) 29.9 (2.4) 6106 (562)

55–64 19.9 (2.4) 2634 (344) 22.9 (2.4) 3028 (359)

65–74 17.5 (3.1) 1674 (322) 12.2 (2.5) 1166 (257)

Women

35–74 51.3 (0.8) 10 8402 (2041) 26.2 (0.7) 55 372 (1620)

35–44 57.5 (1.2) 48 533 (1463) 33.8 (1.2) 28 521 (1184)

45–54 51.4 (1.4) 32 915 (1264) 25.0 (1.3) 16 017 (952)

55–64 49.7 (1.8) 18 437 (896) 20.9 (1.5) 7732 (634)

65–74 33.1 (2.3) 8516 (708) 12.1 (1.7) 3102 (463)

aIn thousands.

or geographic differences between the sample
and the total population. Standard errors
were calculated by a technique appropriate to
the complex survey design. All data analyses
were conducted using Stata 7.0 (Stata Corp,
College Station, Tex) software.

RESULTS

Overall, 60.2%, or an estimated
147358000, Chinese men aged 35–74
years had smoked at least 100 cigarettes dur-
ing their lifetime and were current cigarette
smokers. An additional 10.6%, or an esti-
mated 25872000, Chinese men in the same
age range had smoked at least 100 cigarettes
during their lifetime but were not current
smokers at the time of the survey (Table 1).
The prevalence of current and former ciga-
rette smokers was much lower among
women, at 6.9% (an estimated 15895000
women) and 2.0% (an estimated 4553000
women), respectively. The prevalence of cur-
rent cigarette smokers was higher in younger
than in older men, but the prevalence of for-
mer smokers was higher in older than in
younger men. The prevalence of both current
and former cigarette smokers increased with

age among women. The age-standardized
prevalence of current cigarette smokers was
significantly higher among rural residents
compared with male (61.6% vs 54.5%; P<
.001) and female (7.8% vs 3.4%; P<.001)

urban residents. The age-standardized preva-
lence of current smokers was similar among
men in North and South China (58.6% vs
61.2%; P=0.08) and was significantly higher
among women in South China than in North
China (7.8% vs 5.6%; P<.01).

Among current cigarette smokers, the aver-
age number of cigarettes smoked was 20 per
day for men and 7 per day for women. Among
current cigarette smokers, the average num-
ber of pack-years of cigarette smoking, an es-
timate of lifetime exposure (the product of
packs of cigarettes per day and years of
smoking), was 20 for men and 11 for women.
As expected, pack-years of cigarette smoking
increased with age. The mean age of starting
cigarette smoking was 22.0 years for men
and 23.7 years for women. Younger smokers
reported an earlier age of initiation than did
the older smokers.

Of the nonsmokers, 41.4%, or an estimated
117060000, Chinese men and women aged
35–74 years reported exposure to ETS at
home (Table 2). The prevalence of persons
who reported home exposure to ETS was
much higher among women (51.3%) com-
pared with men (12.1%). The prevalence of
home exposure to ETS was higher in older
age groups for men and in younger age
groups for women. There were 26.3%, or an
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FIGURE 1—Prevalence of environmental tobacco smoke (ETS) exposure among nonsmokers
by gender and age group in China, 2000–2001.

estimated 74443000, Chinese men and
women aged 35–74 years who reported ex-
posure to ETS at work. The prevalence of
persons who reported workplace exposure to
ETS was similar among men (26.7%) and
women (26.2%). The prevalence of work-
place exposure to ETS was higher in younger
age groups compared with older age groups.

Among nonsmokers, 22.9% of Chinese
men and women aged 35–74 years reported
exposure to ETS at home only, 7.9% at work
only, and 18.4% both at home and at work.
Overall, 49.2%, or an estimated 139421000,
Chinese men and women nonsmokers aged
35–74 years reported exposure to ETS at
home or at work. The percentage of non-
smokers who reported exposure to ETS at
home only was much higher among women
(29.0%) than among men (5.1%), whereas
the percentage of nonsmokers who reported
exposure to ETS at work only was much

higher among men (19.7%) than among
women (3.9%). The percentage of nonsmok-
ers who reported exposure to ETS both at
home and at work was much higher among
women (22.3%) than among men (7.0%).
The prevalence of exposure to ETS at home
but not at work was higher in older age
groups for men and in younger age groups
for women (Figure 1). The prevalence of ex-
posure to ETS at work but not at home was
higher in younger age groups for both men
and women.

The age-standardized prevalence of ETS
exposure among nonsmoking men was sig-
nificantly higher in urban compared with
rural areas (39.8% vs 29.4%; P<.001) and
in North compared with South China
(37.4% vs 27.1%; P < .001), mainly because
of a higher proportion of work-related ETS
exposure in urban and North China. The
age-standardized prevalence of ETS expo-

sure among nonsmoking women was simi-
lar in urban and rural areas (53.3% vs
55.9%) as well as in North and South
China (54.5% vs 55.9%).

Of the nonsmokers, 38.4% of Chinese men
and women aged 35–74 years had 1 house-
hold member who smoked in their home, 5.0%
had 2 household members who smoked in
their home, and only 0.6% had 3 or more
household members who smoked in their
home (Table 3). The percentages of 1, 2, and
3 or more household members who smoked
in their home were higher for women (47.7%,
6.1%, and 0.7%, respectively) than for men
(11.0%, 1.8%, and 0.2%, respectively). Among
nonsmokers, 9.8%, 12.2%, and 15.0% of
Chinese men and women aged 35–74 years
reported exposure to ETS at work for 1, 2 to
3, and 4 or more hours per day, respectively
(Table 3). The percent distribution by number
of hours per day of exposure to ETS at work
was similar among men and women.

CONCLUSIONS

This study indicates that, of Chinese adults
aged 35–74 years, 60.2% (147358000) of
men and 6.9% (15895000) of women were
current cigarette smokers. In addition, 49.2%
(139421000) of nonsmokers aged 35–74
years reported exposure to ETS at home or at
work. Overall, more than 300 million Chi-
nese adults aged 35–74 years were exposed
to active or passive cigarette smoking. This
number is very significant because cigarette
smoking has become the leading cause of pre-
ventable death in China and the world.6–10,15

Two national surveys on the prevalence of
cigarette smoking were conducted in China in
1984 and 1996.5,11 In the 1984 national sur-
vey, a multistage randomly selected sample of
519600 Chinese men and women aged 15
years or older participated in the survey.11

Overall, the prevalence of cigarette smoking,
defined as persons who had ever smoked at
least 1 cigarette daily for at least 6 months,
was 61.0% among men and 7.0% among
women. In the 1996 national survey,
120298 persons aged 15 to 69 years were
selected from 145 disease surveillance pop-
ulations in the 30 provinces in China, using a
3-stage cluster, random sampling method.5

Using the same definition for cigarette smok-
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TABLE 3—Percentage of Nonsmokers, by Home Exposure (Number of Household Members
Reported Smoking in Their Homes) and Workplace Exposure (Number of Hours Exposed to
Cigarette Smoke at Work), Gender, and Age Group: China, 2000–2001

Exposed,a % (SE)

Age Group, Smokers per Household Hours of Exposure per Day

years 1 2 ≥ 3 1 2–3 ≥ 4

All 38.4 (0.7) 5.0 (0.3) 0.6 (0.1) 9.8 (0.5) 12.2 (0.5) 15.0 (0.6)

Men

35–74 11.0 (0.9) 1.8 (0.4) 0.2 (0.1) 9.1 (0.9) 11.0 (1.0) 14.4 (1.0)

35–44 6.1 (1.2) 0.5 (0.2) 0.02 (0.02) 8.2 (1.3) 10.9 (1.4) 17.5 (1.8)

45–54 12.0 (1.8) 1.5 (0.7) 0.4 (0.3) 11.5 (2.1) 11.4 (1.8) 14.8 (1.8)

55–64 16.7 (2.2) 4.0 (1.2) 0.3 (0.2) 10.6 (2.2) 12.5 (2.5) 10.6 (2.0)

65–74 14.8 (3.0) 3.2 (1.3) 0.0 (0.0) 4.1 (1.8) 8.4 (2.5) 6.8 (2.7)

Women

35–74 47.7 (0.8) 6.1 (0.4) 0.7 (0.1) 10.0 (0.6) 12.6 (0.6) 15.3 (0.7)

35–44 57.1 (1.2) 3.2 (0.5) 0.2 (0.1) 9.7 (0.8) 14.7 (1.0) 17.4 (1.0)

45–54 46.1 (1.5) 8.6 (0.9) 0.7 (0.2) 10.0 (1.1) 12.3 (1.2) 14.3 (1.3)

55–64 40.8 (1.8) 10.1 (1.1) 1.5 (0.4) 13.0 (1.7) 10.1 (1.6) 14.9 (1.8)

65–74 30.2 (2.3) 4.0 (1.1) 1.1 (0.5) 7.2 (1.9) 7.0 (1.7) 8.3 (2.0)

aAmong those employed.

ing as the 1984 survey, the prevalence of
current smoking was 63.0% among men and
3.8% among women.

Our study employed a multistage stratified
random sampling method to select a repre-
sentative national sample from the Chinese
general population. Cigarette smokers were
defined as persons who had smoked at least
100 cigarettes during their lifetime. Our find-
ings cannot be directly compared with the 2
previous national surveys, because of differ-
ences in sampling methods and definitions of
cigarette smoking. However, our study con-
firmed the previous findings that the preva-
lence of current cigarette smoking was ex-
tremely high among men. In addition, we
found that the prevalence of cigarette smok-
ing among women was higher than previ-
ously reported.

This study provides an opportunity to
compare the prevalence of cigarette smok-
ing in China with other countries because
the survey instruments and definitions for
cigarette smoking were identical to those
used in other national surveys. The preva-
lence of cigarette smoking in Western popu-
lations was much lower for men and higher
for women compared with that noted in
China.16–18 For example, the prevalence of

current smokers was 26.4% among men and
22.1% among women in the 1997–1998 US
National Health Interview Survey.17 The
prevalence of cigarette smoking in China
was similar to other economically develop-
ing countries in Asia.19,20

Our study is among the first surveys to pro-
vide detailed information on ETS in the gen-
eral population in China. Our findings indi-
cated that a high proportion of men and
women are exposed to ETS smoke at work in
China, which is cause for concern. Prohibition
of cigarette smoking in the workplace is not
required by law in China.

Epidemiological studies have documented
that cigarette smoking is a leading preventable
cause of death in China, similar to what is
seen in other countries.4,6–10 Exposure to
ETS has also been related to an increased
risk of lung cancer and cardiovascular dis-
ease in Chinese population as well as in other
populations.21–25

Our findings have important public health
implications. The high prevalence of cigarette
smoking in Chinese men indicates an urgent
need for smoking prevention and cessation
efforts. Smoking prevention efforts are also
needed to further decrease the currently low
prevalence of cigarette smoking among

women. The large number of men and
women being exposed passively to cigarette
smoke in their workplace argues for legal pro-
hibition of cigarette smoking in the workplace
environment in China.
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